C h aracteristically active to th e end, R obert D itc h bur n collapsed as he arriv ed at K in g 's C ollege L o n d o n (K Q C ), for a m eetin g of the B ritish P ugw ash G ro u p on 8 A p ril, and died sh o rtly afterw ard s. H is in terests and influence ex ten d ed w idely bey o n d his ow n fields of research in physics, diverse th o u g h th ese w ere, and he w rote of h im s e lf: ' if I could have had equal h ealth , w ealth and o p p o rtu n ity for scientific w ork I w ould have liked to live in an earlier p erio d w hen it was possible to range over w ide areas of science -M y w ork has been less specialized th an th a t of m ost of m y co n tem p o raries b u t still m ore specialized th an I w ould have lik e d . ' H is m ain fields of research w ere, in fact, the follow ing: (i) the p h o to -io n izatio n of gases an d v ap o u rs, (ii) o th e r ab so rp tio n processes relevant to the u p p e r atm o sp h ere, (iii) th e optical p ro p erties of solids, especially d iam o n d s, and (iv) th e effect of eye m o v em en ts on visual p ercep tio n . In clu d e d in this list is w hat he will be especially rem em b ered for, th e d ev elo p m en t and app licatio n of m eth o d s for stabilizing im ages on th e retina.
B ut p erh ap s his m ain co n trib u tio n to th e ad v an cem en t of scienceth is was his ow n ju d g e m e n t-was his w ork in b u ild in g th e D ep a rtm e n t of P hysics in th e U n iv ersity of R ead in g : th e J. J. T h o m so n Physical L ab o rato ry . H e was p ro u d to have been am ong th e last research stu d en ts of J. J. in th e C avendish, and he succeeded in having th e new b u ild in g in W h itek n ig h ts P ark n am ed after him . H e h im self had been ap p o in ted professor and head of th e d e p a rtm e n t in 1946, succeeding J. A. C ro w th er. H e retired from th e ch air and h ead sh ip in 1968. H e was succeeded in the chair by th e au th o r of the p resen t m em oir, and in the h ead sh ip by E. W . J. M itchell, at th a t tim e P rofessor of th e Physical P ro p erties of M aterials at R eading, now C .B .E ., F .R .S ., and C h airm an of S E R C .
R o b ert D itc h b u rn co n tin u ed his w ork on eye m ovem ents after his retirem e n t, w orking in th e D e p a rtm e n t of E ng in eerin g at R eading (w hich, in 1968 , was p art of th e D e p a rtm e n t of A p p lied P hysical Sciences), and carry in g fo rw ard a long co llab o ratio n w ith J. A. Foley -F isher. H is second book Eye movements and visual , was p u b lish ed d u rin g this p erio d . H e took advantage of his g reater freed o m to p u rsu e his w ider in te re s ts : he co n tin u ed his w ork as a co n su ltan t to th e diam o n d in d u stry , and he d evoted m u c h tim e to th e P u g w ash M o v em en t -th is he considered to be his m o st w o rth w h ile activity after his retirem e n t. It was fitting th a t his last h o u rs sh o u ld have been sp en t in going ab o u t its business.
F orbears and fam ily
R o b ert D itc h b u rn 's ow n know ledge of his an cestry has b een enlarged by th e researches of his eldest d au g h ter B arbara, w ho has p re p a re d tables show ing the fam ily on her fa th e r's side back to th e eig h teen th cen tu ry . H is g reat-g reat-g rea t g ran d fath er, W illiam , b o rn in 1732, was a 'h u s b a n d m a n ' living at W est D itc h b u rn . In fact, th e nam e of th e village of D itc h b u rn , near A lnw ick, in N o rth u m b e rla n d ,a p p e a rs in th e P ipe Rolls of the B ritish M u seu m . Ralf, son of M ain , en dow ed a chapel th ere. It is very likely, b u t it has n ot been firm ly estab lish ed , th a t R o b e rt's reco rd ed ancestors of th e n in e teen th an d eig h teen th cen tu ries w ere descended from fam ilies w ho lived n ear th e village at th e tim e o f th e C onquest.
T h e fam ily appears to have been associated, in one capacity o r an o th er, w ith m ining, th ro u g h th e eig h teen th and n in e teen th cen tu ries, u n til R o b e rt's father W illiam , b o rn in 1876, gained a U n iv ersity sch o larsh ip and o b tain ed the degree of B achelor of Science w ith h o n o u rs in physics, at th e U n iv ersity of L o n d o n . H e was an A ssociate of th e R oyal C ollege of Science and was offered a u n iv ersity lectu resh ip , b u t chose to becom e a schoolm aster. H e was second m aster of B ootle (L an cash ire) In te rm e d ia te D ay School (w hich later, fro m 1901, becam e Bootle G ra m m a r School), and he becam e h ead m aster in 1912, w hich po sitio n he h eld u n til his retirem e n t in 1936. H e d ied in 1957 at W esto n -su p e r-M a re . R o b e rt's fath er (in the perio d rem em b ered by R o b ert) ta u g h t m o re m ath em atics th a n physics, and started a book on th e teach in g of m ath em atics. As R o b ert was to atten d th e school w here his fath er was h ead m aster, all this was to affect him p ro fo u n d ly .
R o b e rt's g ra n d m o th e r on his fa th e r's side was a cousin of G race D arling, w ell-know n in V ictorian tim es as th e h eroine of a sea rescue. H is m o th er was of S co ttish an cestry ; h er fam ily nam e was H u tch iso n . S choolteaching was evidently in th e fa m ily : on his fa th e r's side, an uncle (Jack) was head m aster of an elem en tary school at N evilles C ross and an a u n t a schoolteacher w ho m a rried Jam es B u rn ett, a g rad u ate in science w ho becom e head m aster at a school in M an ch ester. In R o b e rt's ow n fam ily he was the eldest of fo u r ch ild ren .
In 1929 he m a rrie d D o reen M ay B arrett w ho survives him . T h e ir four c h ild ren have te n d e d to w ard s careers in m ed icin e and te a c h in g : B arb ara was fo rm erly P rin cip al of R osse C ollege, D u b lin , and is now teach in g in N ew m an C ollege th e re ; R o b in is a m edical p ra c titio n e r as is also Jan et, his wife. T h e y are p a rtn e rs in a p ractice in Y orkshire. M o ira qualified as a n u rse, as d id C lodagh. B ut M o ira an d C lodagh m a rried into th e academ ic w o rld : M o ira m a rrie d S. C. H o lt, w ho is now P ro fesso r of E u ro p ea n S tu d ies and P ro -V ice-C h an ce llo r of K e n t U n iv ersity . C lo d a g h 's h u sb a n d is J. P. Jak u b o v ics, a le ctu rer in m etallu rg y and science of m aterials in O xford. T h e re are eight g ran d ch ild ren .
Early days and early influences
R o b ert a tten d ed a sm all p riv ate school for tw o years, en terin g it w hen he was 6 | years old. H e h ad no difficulty, he records, in m eetin g th e sta n d a rd of boys o f 8. F ro m 1911 to 1919 (his n in th to sev en teen th years) he atte n d e d th e school w here his fath e r was h ead m aster.
O w ing to his fa th e r's po sitio n in th e school his relatio n sh ip w ith o th e r boys and th e m asters was en tirely u n n a tu ra l, b u t alth o u g h his em otional life was affected by this circu m stan ce, his in tellectual life p rofited from it, for his fath e r was an exceedingly good teach er of m ath em atics and gave h im ex tra tu itio n at hom e if he en co u n tered difficulties. R o b ert was tw ice p ro m o te d a year ahead and passed m o st of his schooldays am ong boys tw o years o lder th a n him self. T o keep up in tellectually was no p ro b lem , b u t on th e gam es field it was an o th er m a tter.
H e records th e nam es of o th e r m asters w hose influence he felt at s c h o o l: M r K ay w ho ta u g h t ch em istry an d was senior science m aster, and M r W alsh w ho ta u g h t E nglish. B ut he does n o t explicitly relate these influences to events in his later life.
T h e re was, how ever, an o th er circu m stan ce w hich coloured his yo u th strongly. H e was b ro u g h t up in a sm all religious* sect, very fu n d am en talist in character. T h e ir d o ctrin es took so m u ch hold on h im in adolescence th a t he d id n o t fully escape u n til he was ab o u t 30, by w hich tim e he was P rofessor of N a tu ral and E x p erim en tal P h ilo so p h y in D u b lin . E ven in his later years he fou n d it necessary to g u ard against a ten d en cy to overreact against w hat he cam e to reg ard as a very evil set of do ctrin es. H e felt he m u st n o t en ter into discussion w ith people to w hom religion was a co m fo rt lest he sh o u ld m ake th em u n h ap p y . H e had, at tim es, been attracted to th e Society of F rien d s, b u t declared h im self to be agnostic in relation to deism and he had no belief in an after-life. A t his crem ation th e re was an address an d m usic, b u t th e cerem ony was co n d u cted w ith o u t appeal to religion.
A cademic career
R o b ert D itc h b u rn gained a L eaving S ch o larsh ip from school, th e P en n in g to n (Peace) S ch o larsh ip an d en tered L iv erp o o l U n iv ersity at th e age of 16 w ith a B ibby S ch o larsh ip from th e u n iv ersity . H e stu d ied u n d e r P rofessor L. R. W ilb erfo rce (physics) and P ro fesso r F. S. C arey (m a th e m atics). H e gained a first class pass in th e o rd in ary degree in the follow ing year (1920) and was classified I I / I in th e Special H o n o u rs Physics in 1922 at th e age of 19. (H is lab o rato ry n o tebooks for this p erio d have been deposited w ith th e A rch iv ist in th e U n iv ersity of L iv erp o o l.)
H e gained a m ajor en tran ce scholarship to T rin ity C ollege, C am b rid g e, in 1921 and w ent up in 1922. In w ritin g to co m m en d h im to the college, P rofessor W ilberfo rce w rote, 'M r D itc h b u rn is a stu d e n t of great prom ise, of q u ite exceptional intelligence and know ledge, w ho sh o u ld , in m y ju d g e m e n t, have a b rillia n t academ ical c a re e r'. O n acco u n t o f his degree from L iverpool he was req u ire d to do th e T rip o s in tw o years, and in 1924 was classified 11 / 1, having in 1923 gained a senior sch o larsh ip w hich he held u n til 1927. C o n cern in g th e class of his degree, J. J. T h o m so n w rote later (22 Ju ly 1927), 'H e has suffered m u ch d u rin g his residence in C am b rid g e from ill h ealth , it is ow ing to th is th a t he d id n o t succeed in getting a F irst C lass in P a rt II of th e T rip o s. I have no hesitation in saying th a t his ability and know ledge are b o th of a high first class s ta n d a rd .' In these years he was aw ard ed the C o u tts T r o tte r S cholarship, the Y eates P rize (1924) and th e H o o p er O ratio n P rize (1925) , and he held th e Isaac N ew to n S tu d e n tsh ip .
H e rem ained at C am b rid g e u n til 1928 w orking as a research s tu d e n t u n d e r J. J. T h o m so n , and o b tain ed th e degree of P h .D . in 1928. H e already held the B .Sc. from L iv erp o o l (1922) an d th e C am b rid g e M . A . (1927 or 1928) , and in 1929 received th e M .A . {ad eundem gradum) from D u b lin U niversity.
In his last year at C am b rid g e (1927-28) he was S u b -le c to r of T rin ity College. H e m oved to D u b lin in 1928 as Fellow of T rin ity C ollege th ere, and in 1929 was elected E rasm u s S m ith 's P ro fesso r of N a tu ra l and E x p erim en tal P hilosophy at D u b lin U n iv ersity , a post w hich he held until he m oved to R eading as P rofessor of P hysics in 1946-except th a t he was given leave of absence from T rin ity C ollege from 1942 to 1945 to un d ertak e w ork, as P rin cip al E x p erim en tal O fficer, in th e A d m iralty R esearch L ab o rato ry at T e d d in g to n . In 1930 he was elected a M e m b e r of the Royal Irish A cadem y and served on its C ouncil from 1933 to 1939 and again from 1942 to 1943. In 1945 he gave th e D o n n ellan L e c tu re at T rin ity College, D u b lin .
A lthough he did re tu rn to D u b lin after th e w ar, he was actively looking for a m ove and applied for th e vacancy at R eading U n iv ersity created by the retirem e n t of J. A. C ro w th er. H e was ap p o in ted to the ch air in 1946 and rem ained th ere until his retirem e n t in 1968. W e shall have m ore to say la ter on a b o u t his w ork in th e U n iv ersity d u rin g th is tim e. As co n cern s his activities o u tsid e th e U n iv ersity , he was elected a F ellow of the P hysical S ociety in 1943 an d of th e In s titu te of P hysics in 1949. H e was a m e m b e r of th e C ouncil of th e P hysical S ociety from 1952 to 1955 and served as V ice-P resid e n t fro m 1958 to 1960, at w hich tim e the n eg o tiatio n s for am alg am atio n w ith th e In s titu te of P hysics w ere taking place. H e c o n tin u ed as a V ice-P resid e n t of th e am alg am ated b ody from 1960 to 1962. H e was C h airm an of th e P u b licatio n s C o m m ittee d u rin g th ese years. H e was a F ellow o f th e O p tical S ociety o f A m erica. H e was C h a irm a n of th e O rg an izin g C o m m ittee for th e C o n feren ce on O ptical In s tru m e n ts in L o n d o n in 1950 an d for th e C o n feren ce in R eading in 1969. H e served on th e N atio n al C o m m ittees for Physics, A stro n o m y and R ad io -S c ien ce ; he was a m e m b er of th e O p tical S u b co m m ittee of th e N atio n al C o m m ittee for Physics, 1948-66, and its ch airm an from 1961 to 1966; he was a m e m b er of th e E xecutive C o m m ittee of th e N atio n al P hysical L ab o ra to ry . H e was P re sid e n t of S ection A o f th e B ritish A ssociation at its m eetin g in 1969, and he served on various co m m ittees of th e Royal Society.
In 1959 he gave th e T h o m a s Y oung O ratio n of th e P hysical S ociety on th e su b ject 'V isual D is c rim in a tio n ' and in 1983 (after his retirem e n t) he was aw arded th e C. E. K. M ees M edal of th e O p tical Society of A m erica.
H e was elected a F ellow of th e R oyal Society in 1962.
L iverpool U niver sity 1 9 1 9 -2 2
A lth o u g h exceptionally you n g w hen he en tered L iverpool U n iv ersity , R o b ert D itc h b u rn was excused th e first year course because at school he had o b ta in ed th e H ig h er School C ertificate in a p p ro p ria te subjects. H e em b ark ed on stu d ies for th e pass degree, to be com p leted in one year, offering th e tw o subjects, physics an d m ath em atics. H e fo u n d th e course very easy, n o t only because of his excellent b ack g ro u n d in m ath em atics, b u t also because th e lectures w ere ex trem ely good-co o rd in ate geom etry from S treet and calculus from F. S. C arey-b u t th e ap p lied m a th em atics, ta u g h t by P ro u d m an , w ere n o t so in sp irin g and d id n o t go far enough to cover th e m ath em atics needed in th e physics course w hich was to follow. In physics it was the p ractical course th a t he rem em b ered p a rtic u la rly : it was well organized and it was in terestin g .
T h e year after he gained th e pass degree (he w ould have now been 17 years old) he began to w ork for th e C am b rid g e S ch o larsh ip E x am in atio n in physics and m ath em atics as well as for th e h o n o u rs degree in physics. H e gained a m ajor scholarship at T rin ity , C am b rid g e, and an u p p er second class h o n o u rs degree at L iverpool at the end of tw o m ore years. T h e re w ere four stu d en ts w orking for h o n o u rs in th e final year, b u t R o b e rt's ju d g e m e n t was th a t they w ere n o t well ta u g h t. Professor W ilberforce him self did n o t lecture to the class: he took th e practical physics class w hich R o b ert had fo u n d so stim u latin g in his first year. It was J. Rice (au th o r of a book on statistical m echanics) w ho gave m o st of th e lectures, and he appears to have been som ew hat d isorganized. M oreover, th ere w ere no tu to rials or tests d u rin g th e course, and no tu to r to w hom stu d en ts could tu rn for advice, or w ho m ig h t have tested th e ir u n d erstan d in g of th e ideas they w ere bein g called u p o n to absorb. C am bridge, 1 9 2 2 -2 8 H e en tered C am b rid g e at th e age of 19 w ith a m ajo r en tran ce scholarship and had an early success in 1923 in gain in g a senior sch o larsh ip ; this he held u n til 1927. H e was too young to start research im m ediately, b u t was n ot req u ire d to sp en d th e n o rm al th ree years w orking for the T r i p o s : he was excused P a rt I on acco u n t of his degree from L iverpool. It was th e golden age of th e C av en d ish ; R o b ert w rote of the en th u siasm of th e lectu rers and of th e stim u latin g con v ersatio n s he had w ith his su perv iso r C. D . Ellis (later S ir C harles Ellis, F .R .S .). In 1924 he gained an u p p e r second class degree in th e P hysics T rip o s. H e expressed a good op inion of practical courses in th e C av en d ish , th o u g h he did n o t take the earlier course u n d e r G . F. C. Searle. B ut D itc h b u rn m u st have had considerable con tact w ith Searle, for he accom panied h im on walks and m anaged to sidestep his atte m p ts to d irect him , D itc h b u rn , tow ards faith healing. (E v id en tly B erth a Sw irles (now L ad y Jeffreys) and Cecilia Payne (later P ay n e-G ap o sch k in ) also successfully resisted S earle's attem p ts to b rin g th e m into the fold [1] # .) T h e acq u ain tan ce betw een Searle and D itc h b u rn co n tin u ed u n til later years, for in 1947, w hen R o b ert was new ly installed in R eading, they exchanged co rresp o n d en ce on the form ation and o b serv atio n of in terferen ce fringes fo rm ed w ith thick glass plates. S earle's letters w ere cordial, and th e scientific p o ints w orked out in great detail. T h e co rresp o n d en ce began in A p rilap p aren tly initiated by a letter to Searle from D . H . F en d er, w ho m u st have been know n to D itc h b u rn th en , and som e years later was a research stu d e n t at R eading w ho m ade a su b stan tial co n trib u tio n to th e w ork on eye m ovem ents-and co n tin u ed u n til N o v em b er. B ut th e exchange was rath e r one-sided. S earle's en th u siastic h an d w ritte n notes and calcu lations w ere courteously b u t ra th e r briefly acknow ledged. P resu m ab ly D itc h b u rn had too m u ch on his plate at th a t tim e to m ake an expansive reply.
W ith the T rip o s b eh in d him , D itc h b u rn began research u n d e r the supervision of J. J. T h o m so n w ho had retired from his h ead sh ip of the C avendish in 1919 and was now M aster of T rin ity . R u th e rfo rd had accepted the C avendish C h air sh o rtly afterw ard s and J. J. retain ed a large room in th e basem en t w here he w orked w ith ab o u t fo u r research s tu d e n ts : D itc h b u rn was one of these from 1924 to 1928. H e started w ork * References thus (1) are to Ditchburn's publications; thus [1] are to other sources. in a sm all c u p b o a rd u n d e r th e stairs, ju s t o u tsid e th e big room , an d was glad to be given a place in th e big room at th e end of the year. D u rin g th e p erio d w hen D itc h b u rn was at th e C av en d ish , research w orkers th ere in c lu d ed A llibone, A p p leto n , A ston, B lackett, C hadw ick, C ockcroft, K ap itza, O lip h a n t an d C. T . R. W ilson. R. H . F o w ler and P. A. M . D irac also w ere closely associated w ith th e lab o rato ry . J. R. O p p en h eim er was a v isito r for ab o u t a year and d id som e practical w ork on a tab le next to R o b e rt's in th e d ay tim e, giving th e evenings to stu d y and to theo retical calculations. In his p a p e r 'V acua at th e C a v e n d is h ' (91), R o b ert gives a vivid, in fo rm ed acco u n t of th e practical p ro b lem s w hich engaged research s tu d e n ts in th e lab o rato ry at th a t tim e. P articu larly tense is his acco u n t of an ex p erim en t co n d u cted w ith F. L. A rn o t: th e form al acco u n t is referen ced (5) .
A m ong th e d istra ctio n s fro m lab o rato ry physics w hich o ccu rred in those years was a solar eclipse (1927 Ju n e 29) on account of w hich L t.-C o l. F. J. M . S tra tto n org an ized an ex p ed itio n to C olw yn Bay [2] . D itc h b u rn 's task was to o p erate a spark to p ro v id e co m p ariso n sp ectra alongside th e S u n 's. U n fo rtu n a te ly , on th e day of th e eclipse no p h o to g ra p h s could be taken as th e sky was com pletely overcast and rain was falling.
In th e lab o rato ry , D itc h b u rn sp en t his first year p u rsin g an idea of J. J . 's co n cern in g th e ab so rp tio n of light in an atom ic v a p o u r: a light q u a n tu m was conceived to be a closed rin g of electric force. S tu d ies of a b so rp tio n in m e rc u ry v ap o u r yielded no trace of the ex p ected effect. D itc h b u rn th e n asked to be p erm itte d to carry o u t a certain ex p erim en t on resonance rad iatio n and J. J. agreed. B ut w hile he was assem bling the a p p ara tu s, a p ap er was p u b lish e d from Jam es F ra n c k 's lab o rato ry in G o ttin g e n w hich rep o rte d th e m e asu re m en t D itc h b u rn had in ten d ed to m ake: he th erefo re ab an d o n ed th e stu d y of resonance rad iatio n . L ooking back, he expressed p rid e in having conceived the ex p erim en t, b u t believed th a t he had m ade a bad erro r of ju d g e m e n t in ab an d o n in g resonance radiatio n because of th e p u b licatio n of th e w ork from G o ttin g en . It is tru e th a t studies of resonance rad iatio n becam e very p o p u la r in th e 1950s and 1960s an d th a t im p o rta n t new spectroscopic m eth o d s grew ou t of th a t early w ork in G o ttin g en .
D itc h b u rn m oved on to begin th e studies th a t w ere to form one of his im p o rta n t co n trib u tio n s to science, and in w hich he co n tin u ed active u n til th e 1960s, by w hich tim e his ow n research was prin cip ally d irected to the stu d y of eye m ovem ents, and w ork on the ab so rp tio n of light by gases and vapours was in th e han d s of his y o u n g er colleagues.
H e first investigated th e co n tin u o u s ab so rp tio n of light by p o tassium v ap o u r (3). C onsid erab le atten tio n had been given elsew here to th e line ab so rp tio n (atom s) and b an d ab so rp tio n (m olecules), and theoretical p re dictions existed for co n tin u o u s ab so rp tio n by atom s. Som e in fo rm atio n was c u rre n t on co n tin u o u s ab so rp tio n by m olecules. It is in terestin g th a t the w ave-m echanical calculations for atom s w ere m ade by O p p en h eim er and p u b lish ed in 1927 [3] . D itc h b u rn 's p ap er ap p eared in 1928 b u t had been su b m itted in A u g u st 1927. W e recall th a t O p p e n h e im e r and D itc h b u rn had w orked side by side a year or tw o earlier. In th e event, D itc h b u rn 's experim en tal resu lts disagreed w ith O p p e n h e im e r's p re diction. It tu rn e d o u t th a t th e m odel of a h y d ro g en -lik e system ad o p ted by O p p en h eim er was in ad eq u ate for th e alkali m etals. B ut we shall defer to a later section an assessm ent of D itc h b u rn 's scientific ach iev em en ts in this field. H ere we follow his career, and n o te th a t th e w ork on p o tassiu m was com pleted and s u b m itte d w hile he was still a research stu d e n t.
In the year 1927-28 D itc h b u rn was given som e tu to rial d u ties in th e college: he was ap p o in ted S u b -lecto r. H e exchanged letters w ith Jam es F ran ck at G o ttin g e n on th e p re ssu re -b ro a d e n in g of sp ectral lin es: his m easu rem en ts had show n th a t th e ab so rp tio n coefficients d e p en d e d q u ite strongly on v ap o u r p ressu re, and on th e p resence of foreign gas.
B ut his financial su p p o rt at C am b rid g e was n earin g its en d and he was looking for his nex t p osition. H e ap p lied for an ad v ertised F ello w sh ip at T rin ity College, D u b lin -h ard ly ex pecting to succeed because these F ellow ships w ere generally aw ard ed to in tern al can d id ates. H ow ever, D itc h b u rn was advised th a t he had a good chance of being ru n n e r-u p and securing the M ad d en Prize, w hich was w o rth a su b stan tial su m of m oney. H is su p p o rters, R. H . F ow ler, R. V ere L au re n ce (his tu to r at T rin ity College), and especially J. J. T h o m so n , w ere able to w rite m o st w arm ly in his su p p o rt, p articu larly J. J., w ho h ad seen th e w ork on p o tassiu m com e to such a successful conclusion. A nd R o b ert, to his ow n su rp rise, was aw arded the F ellow ship, w hich was to be h eld in D u b lin .
T h e letters of su p p o rt are d ated Ju ly 1927. L e tte rs of co n g ratu latio n from L o rd Rayleigh and from W ilb erfo rce, his fo rm er P ro fesso r at L iverpool, are dated Ju n e 1928, so p resu m ab ly th e aw ard was an n o u n ced in th e early sum m er. In D itc h b u rn 's election to a F ellow ship at T rin ity C ollege (T C D ) in 1928 was follow ed by his a p p o in tm e n t to the E rasm u s S m ith 's P ro fesso rsh ip of N atu ral and E x p erim en tal P h ilo so p h y in 1929. H e accepted the F ellow ship in the know ledge th at th e ch air was sh o rtly to becom e vacant and on the u n d erstan d in g th a t he w ould be ap p o in ted to it.
T h e E rasm u s S m ith 's P ro fesso rsh ip had been fo u n d ed in 1724; p ro fesso rsh ip s of m a th em a tic s an d astro n o m y had follow ed in th e n ex t 50 years. A m ong D itc h b u rn 's p red ecesso rs in th e scientific fra te rn ity at T rin ity C ollege w ere a n u m b e r of fam ous n am es: S ir W illiam H am ilto n , G . F. F itz g erald an d Jo h n Joly (w ho o v erlap p ed h im by a few years). H is im m ed iate pred ecesso r was W illiam T h rift, b u t it m u st be a d m itted th a t physics in D u b lin was n o t in high re p u te w hen D itc h b u rn took th e chair. (A n acco u n t of th e state of affairs at th a t tim e is given by E. T . S. W alto n [1] .) T h e arrival of a d istin g u ish ed you n g m an carry in g th e au ra of th e C av en d ish b ro u g h t a b last o f fresh air into th e physics d e p a rtm e n t: he rap id ly , w rites Joyce P o w er-S teele (w ho was in th e seco n d -y ear class), b ro u g h t physics in T C D fro m N ew to n to E in stein .
T h e reo rg an izatio n of th e teach in g in th e college m u st have ab so rb ed a g reat deal of his tim e an d energy, and in th is he m ade use of his con tacts in C am b rid g e. A le tter fro m R u th e rfo rd , d ated A pril 1929, advises him on th e relative am o u n ts of tim e to be allocated to lectu res and practical w ork, b u t, says R u th e rfo rd , ' I w ould be p rep ared to give and take on the q u estio n of th e exact n u m b e r of h o u rs for p ra c tic a l'.
Som e details co n cern in g th e teach in g have been p ro v id ed by A. H . In research at D u b lin , he co n tin u ed his studies of p h o to io n izatio n in alkali m etal v apo u rs (18, 19, 21, 23, 25, 40) , b u t (in co llaboration w ith research stu d en ts) b ro ad en ed into stu d ies on the m ech an ism of sp u tte rin g in gas discharges (11, 15, 27, 35) , into physical optics (6, 12, 13, 28, 37) , and into physiological optics (22, 31-33, 36, 39) . T h e se topics w ere to grow , as the years w ent by, into th e research fields th a t w ere to rep resen t his su b stan tial co n trib u tio n s to sc ie n c e : p h o to io n izatio n of gases and vapours, a tex t-b o o k on light, researches (and a book) on eye m ovem ents and visual p ercep tio n . P erh ap s also a sh o rt p ap er on crystalline m agnesium oxide (20) m ig h t be reg ard ed as the fo re ru n n e r of his w ork on the optical p ro p erties of solids, especially diam onds.
In 1930 he p u b lish e d a sh o rt p ap er on th e u n certain ty p rin cip le in q u a n tu m m echanics (7), and this was follow ed in 1937 by a p ap er w ith H. M otz (24), on u n certain ty relations in th e m e asu re m en t of sp ace-tim e. T h ese papers w ould n o t now be co n sid ered useful c o n trib u tio n s, b u t they are indicative of D itc h b u rn 's co n cern for th e fu n d am e n tals of physics. H is early publicatio n s are n o t sim ply reco rd s of ex p erim en tal fin d in g s: they carry su b stan tial sections co m p arin g th e findings w ith c u rre n t theoretical pred ictio n s, and show fam iliarity w ith th e d ev elo p m en ts in q u a n tu m m echanics-still, at th a t tim e, at an early stage in its ap p licatio n to m u lti-e lectro n atom ic system s.
Increasingly, th e re are p u b licatio n s on physics as ap p lied to m edicine. Possibly these reflect co n tacts w ith th e m edical faculty in p ro v id in g courses in basic physics for m edical stu d en ts. In 1939 appears th e first p u blication on v itam in -A deficiency in relatio n to th e acuity of vision (31), a topic he was to follow u p in the A d m iralty a few years later.
B ut D itc h b u rn 's in terests and activities w ere n o t confined to th e physics laboratory or even sh ared exclusively b etw een lab o rato ry and hom e (the fam ily began to gro w : fo u r ch ild ren w ere b o rn b etw een 1931 and 1942). In T rin ity C ollege he was for sh o rt p erio d s Ju n io r P ro c to ran office w hose du ties w ere prin cip ally th e p resen ta tio n of can d id ates for degrees-and R egistrar of C h am b ers. M o re su b stan tially , he becam e R egistrar of th e School of Social S tu d ies, and in this w ork he developed a strong personal in terest an d reo rg an ized an d ex ten d ed th e courses for train in g social w orkers. H e becam e also T re a su re r, and later C h airm an , of the Social Services T e n e m e n ts C o m p an y , a b o d y d evoted to the im p ro v em en t of p o o r h o u sin g and co n d itio n s in th e slum s. H e gave evidence to G o v ern m en t com m issions on these subjects.
A fu rth e r m anifestatio n of D itc h b u rn 's co n cern for th e d isad v an tag ed was his concern for refugees: in 1939 he p u b lish ed , u n d e r th e auspices of the Irish Society for th e S tu d y of In te rn a tio n a l A ffairs, a p ap er on T h e R efugee P ro b lem (30). In th e p ap er he confines h im self to th e p erio d follow ing 'th e w a r ' (1914-18) . E ven in th e late 1930s it was possible to co n clu d e: 'given tim e, intelligence and goodw ill, th e re is no reason w hy nearly all the refugees sh o u ld n o t be in teg rate d into th e life of som e c o u n try '. F ifty years on, th e sen tim en t rings ra th e r hollow .
B ut in those years of th e m id d le and late 1930s, H itle r's refugees w ere seeking asylum . D itc h b u rn was active in one of th e refugee o rg a n iz a tio n s: he was G eneral S ecretary, from 1937-40, of th e Irish co m m ittee for relief of refugees from N azi G erm an y . H e assisted H an s M o tz in finding a place in T rin ity College and gave h im th e use of his room in th e C ollege. In 1936 th e ch air of physics at B irm in g h am becam e v acant and D itc h b u rn offered h im self as a can d id ate, b u t in this ap p licatio n he was unsuccessful. As he was advised by R u th e rfo rd w ho w ro te in his su p p o rt, th e c o m p etitio n was ex p ected to be stro n g , an d so it was.
By 1942 W o rld W ar II was in its th ird year. C. P. S now v isited D u b lin in his atte m p ts to gain recru its for th e scientific en d eav o u r, and D itc h b u rn resp o n d ed . H e o b tain ed leave fro m T rin ity C ollege to w ork in th e A d m iralty R esearch L a b o ra to ry at T e d d in g to n as P rin cip al E x p erim en tal O fficer. H e rem ain ed th e re u n til 1945 (the fam ily m o ving w ith h im across to E sher), w hen he re tu rn e d to D u b lin for a fu rth e r year. B u t now , w ith ch ild ren of school age, he was actively looking for a m ove. R e tu rn to C am b rid g e was one p o ssib ility th a t was e n tertain ed , as was a possible m ove n o rth to A b erd een , b u t in th e event D itc h b u rn was a p p o in ted to th e ch air at R eading, an d th e stage was set for w h at was to be p erh ap s th e m ost im p o rta n t phase of his career.
A d m i r a l t y R e s e a r c h L a b o r a t o r y , T h e P erso n n el Officer (J. S. B eau m o n t) of th e A d m iralty R esearch E sta b lish m e n t has k indly gained secu rity clearance for th e release of certain papers relating to D itc h b u rn 's w ork th ere. D itc h b u rn was engaged in com p arativ e stu d ies of d ifferen t types of g raticule in optical in stru m e n ts, and on th e d ark ad ap tatio n of th e h u m a n eye u n d e r various kinds of previou s tre a tm e n t, for exam ple, ad ap tatio n after previous illu m in atio n of visual targ ets w ith light of various colours an d intensities, and red light in p articu lar. It m ay be th a t his w ork in D u b lin (w ith Joyce P o w er-S teele) on th e possible co n n ectio n betw een loss of visual activity and v itam in -A deficiency was responsible for his taking u p w ork on dark ad ap tatio n at the A R E . In a letter w ritten in 1970 he s a y s : 'we m ade som e tests on naval perso n n el w ho ate as m u ch boiled carro t as they could take for ab o u t fo urteen days. T h e ir n ig h t vision was tested before and after. T h e re was sufficient im p ro v em en t to ju stify fu rth e r w o rk ... I th in k train in g and m otiv atio n w ere far m ore im p o rta n t in p ro m o tin g efficiency of look-outs, n ig h t or day, th a n any benefit w hich m ig h t be expected from d ru g s '-a conclusion w hich afforded th e sailors g reat relief, no d o u b t. T h e investigation m u st have p ro v id ed light relief at A R E . R. J. G ossage, one of his co n tem p o raries, recalls th e envy of his colleagues at th e special privilege accorded to D itc h b u rn of bein g p e rm itte d (or req u ire d ) to consum e each day large q u an tities of fresh carro ts.
T h e rep o rts on visual p ercep tio n d istin g u ish carefully b etw een the conditions of fixation allow ed to th e su bject, th a t is, w h eth er he is p e rm itte d to m ove his head freely, o r w h eth er the head is rigidly fixed and the atten tio n d irected to w ard s a fixed spot. It can n o t be d o u b te d th a t D itc h b u rn 's reflections at th is tim e on th e po sitio n of th e im age on th e retina opened th e d oor into w hat was afterw ard s to becom e one of his m ost significant achievem ents in research, th e stu d y of eye m o v em en ts and visual perceptio n . R e a d i n g , T h e chair of physics at R eading to w hich D itc h b u rn was ap p o in ted cannot claim th e an tiq u ity of th e E rasm u s S m ith 's P ro fesso rsh ip at D u b lin : th e U n iv ersity received its c h a rte r only in 1926. It was n o t one of th e postw ar fo u n d atio n s, how ever, for it had existed as a U n iv ersity E xtension College since 1892, and J. A. C ro w th er, D itc h b u rn 's im m e d i ate predecessor, had been a p p o in ted in 1924 to th e college, even before the U niversity had com e into existence. T h e d e p a rtm e n t had engaged in research as well as in teach in g before D itc h b u rn 's arrival, and som e of its graduates, notably C. C. B utler, F .R .S . (now S ir C lifford), achieved academ ic em inence. N ev erth eless, it was a sm all d e p a rtm e n t w hich, although d u rin g the w ar it had p ro v id ed degree courses in radio and eight-w eek revision courses in radio for g rad u ates, could claim no great distin ctio n . It was housed in a pleasant, brick b u ild in g fo rm in g p a rt of th e U n iv ersity site on the L o n d o n R oad, an artery sep aratin g th e com m ercial from the residential d istrict in th e so u th ern p a rt of R eading.
A fter m uch delib eratio n , and against very w eighty o p p o sitio n [4] , the U niversity em barked u p o n a g reat expansion after th e w ar. It secured for its use a large park fu rth e r to the s o u th : in th e in terv en in g resid en tial area th ere w ere already halls of residence of the U n iv ersity , and in the g ro u n d s of one of these, W antage H all, w ere h u ts w hich had been used by th e Royal A ir F orce. O f these m ore in a m o m en t. B ut th e park, W h itek n ig h ts, was th e site to w hich th e U n iv ersity was to be tran sferred , d e p a rtm e n t by d ep artm en t, over th e next m any years.
It was the o p p o rtu n ity and the challenge p resen te d by these plans for expansion to w hich D itc h b u rn resp o n d ed in accepting th e ch air in 1946. It appears th a t C. P. Snow , w ho had already catalysed the m ove from D u b lin to the A R E , advised him to accept th e position, p o in tin g o u t not only the o p p o rtu n itie s for b u ild in g up a d ep artm en t, b u t also the advantages w hich R ead in g had to offer, bein g strategically placed in relatio n to L o n d o n , H eath ro w , O x fo rd and H arw ell.
T h e staff of th e physics d e p a rtm e n t, on D itc h b u rn 's arrival, n u m b e re d tw o le ctu rers (of w h o m one d ied su d d en ly in the course of th e su m m e r vacation) and one p a rt-tim e lectu rer. H e lost no tim e in m aking plans for expansion in n u m b e rs o f staff, in areas for research, in space, and in eq u ip m e n t. F o r th e latter, he accu m u lated a su b stan tial a m o u n t of optical and radio e q u ip m e n t th a t was m ade su rp lu s to m ilitary req u ire m en ts after th e w ar, in ad d itio n to calling u p o n th e U n iv ersity , th e D S I R and in d u stry . H e fo u n d space in th e h u ts at W an tag e H all w hich h ad been ab an d o n e d by th e R A F , an d secu red it for th e research activities of his D e p a r tm e n t: th e m ove was m ade in 1949. T e a c h in g rem ain ed at L o n d o n R oad. F o r those w ho h ad engaged in research in th e cram p ed q u a rte rs of th e b u ild in g th ere, th e h u ts w ere m agnificent. M o reo v er, th e re developed a co m ra d esh ip an d sense of fam ily am ong those w ho w orked th e r e : staff and research s tu d e n ts w ere in v ited en masse for te n n is p arties in th e huge g ard en of th e D itc h b u rn residence at C av ersh am , on th e o th e r side of tow n. B ut th e u n d e rg ra d u a te s at L o n d o n R oad w ere n o t neglected. A. K elly (now F .R .S . and V ice-C h an cello r of th e U n iv ersity of S u rrey ), one of th e first g ro u p of stu d e n ts to co m p lete th e w hole course u n d e r D itc h b u rn 's p ro fesso rsh ip , w rites w arm ly of th e en co u rag em en t and guidance he received in achieving his am b itio n of going to C am b rid g e, and of th e affection w hich he believes D itc h b u rn h ad for his stu d en ts.
G . P erry su b se q u en tly achieved d istin ctio n as the sch o o lm aster w ho, w ith his p u p ils, reco rd ed tran sm issio n s fro m th e first R ussian satellite. In later years he received an h o n o rary M .S c. from th e U n iv ersity .
T h e ap p o in tm e n t of D itc h b u rn to physics in 1946 can h ard ly be sep arated from th e ap p o in tm e n t of E. A. G u g g en h eim to ch em istry in th e sam e year. (H ere I have d raw n freely on (4), pp. 157-158 and 212-213.) N ecessarily serving on th e sam e co m m ittees th e tw o m en fo u g h t, each in his different way, for a u n iv ersity th a t could su stain p ro p erly established stu d ies in th e physical sciences. D itc h b u rn becam e one of th e m ost p e rsiste n t and d eterm in e d advocates of g reater expansion. G u g g en h eim , already F .R .S . w hen he was ap p o in ted to th e chair, was a b rillia n t in d iv id u alist w ho saw no g reat v irtu e in expansion b u t w hose d e p a rtm e n t advanced th ro u g h th e sim ple effect of his prow ess as a scientist, and his p ersonality. D itc h b u rn was a d ep artm en tal m an, an e m p ire -b u ild e r in the b est sense. H e accu m u lated resources, he greatly ex p an d ed the intake of stu d en ts, he applied steady and relentless p ressu re in th e in terests of his subject. H e seized the o p p o rtu n ity of m oving to W h itek n ig h ts, skilfully exploiting the fact th a t th e d e p a rtm e n t was split betw een th e old site at L o n d o n Road and th e h u ts at W antage H all. H e got his b u ild in g w hen o th e r scientists w ere h esitatin g ab o u t co m m ittin g them selves to a move. T h e J. J. T h o m so n Physical L ab o rato ry , th e second b u ild in g of the U n iv ersity to be erected in W h itek n ig h ts, was opened and nam ed by S ir G eorge T h o m so n on 17 M ay 1960 (75). It stan d s, a m em orial to R o b ert D itc h b u rn no less th an a trib u te to th e em in en ce of the d istin g u ish ed supervisor of his first research. O n the occasion of its o p en in g th e U n iv ersity aw arded h o n o rary degrees to S ir G eo rg e T h o m so n , also to T . E. A llibone, F .R .S ., N . F. M o tt, F .R .S ., and F. Seitz.
H is co n tin u in g in terest in th a t first research, th e n a tu re of light and its interaction w ith sim ple atom s, fo u n d expression, as we shall see sh o rtly , in one of the areas of research he cu ltiv ated at R eading, b u t also in a te x t book on light w hich had been conceived in D u b lin , and w hich now began to em erge in the form of lectures. C h ap ters already in p ro o f w ere offered to stu d en ts in th e final year of the h o n o u rs course, w hose critical faculties w ere sh arp en ed by p u ttin g th e tex t of th e ir new p ro fesso r alongside th e attractively p resen ted m aterial of Jen k in s and W h ite and th e to u g h e r m eat of H a rd y and P errin . D itc h b u rn 's tex t was m o re m ath em atical th an eith er of these, and-an in n o v atio n for a book on lig h t-in clu d ed chapters on the q u a n tu m th eo ry of rad iatio n and on th e q u a n tu mm echanical in te rp re ta tio n of in teractio n processes b etw een atom s and light. T h e book was well received an d used w idely, b u t it m u st be q u estioned w h eth er th e in clusion of q u a n tu m m echanics was wise. It added about a h u n d re d pages to a tex t th a t was already long, and the additional sections w ere too in su b stan tial to p ro v id e a p ro p e r u n d erstan d in g of q u a n tu m th eo ry , and su p erflu o u s for those already at hom e in th e subject. N ev erth eless, originally p u b lish e d in 1952, th e book w ent into a second ed itio n in 1962 and a th ird in 1976. It was tran slated into R ussian and S p an ish . C learly it satisfied a w idely felt need, and has been influential in th e d ev elo p m en t of th e science of optics in m any countries.
D itc h b u rn co n tin u ed to lectu re on light u n til he retired . By th a t tim e, and having regard to the ev er-in creasin g n u m b e r o f topics w ith w hich u n d erg rad u ate stu d en ts of physics w ere obliged to becom e acq u ain ted , som e of his colleagues felt th a t th e su b ject had been o v erem p h asized in the d ep artm en t, and less tim e was given to it after his d e p artu re.
Physical optics was rep resen ted in th e research activity in th e early years at R eading by studies of th in films w ith O. S. H eavens, w ho becam e P rofessor of Physics and first H ead of D e p a rtm e n t in th e U n iv ersity of Y ork, and of polarizatio n (51). A p ap er on phase-v elo city and g ro u pvelocity in relativistic optics u n d e r D itc h b u rn 's sole au th o rsh ip (43) is evidence th a t his tim e was n o t w holly tak en u p by th e d u ties of H ead of D e p artm en t. H eavens co llab o rated w ith D itc h b u rn in an o th er sh o rt p ap er on relativity (45) and assisted very su b stan tially in th e final stages of p rep arin g Light for p u b licatio n .
T h e w ork on th in films was taken up by S. D . S m ith (now F .R .S . and P rofessor of Physics at H e rio t-W a tt U n iv ersity ), w ho had recently g rad u ated from B ristol, an d w hose research was at first su p erv ised by H eavens. In co m p atib ility of te m p eram en t led to difficulties, w hich w ere resolved by D itc h b u rn 's decision to allow S m ith to co n tin u e his research self-su p erv ised (th o u g h p re su m a b ly th is a rra n g e m e n t was n o t reflected in th e form al d o cu m en ts of th e U n iv ersity ). H is successful d ev elo p m en t of a variety of in frare d in terferen ce filters g en erated co n tacts w ith in d u stry w hich have b u rg e o n e d as th e years have gone by.
B ut th e research into th e ab so rp tio n of atom ic and m o lecu lar gases w hich D itc h b u rn in itia ted w ith g rad u ate stu d e n ts in R ead in g in c o n tin u a tio n of w ork he h ad done in D u b lin was so m eth in g w ith w hich he h im se lf was m o re closely involved. H is first g rad u ate stu d e n t, P. J. T h e discovery (w ith w hich C o d lin g had been associated) of sy n ch ro tro n rad iatio n as a b rillia n t source of c o n tin u u m rad iatio n for ab so rp tio n spectroscopy in th e v acu u m u ltrav io let changed th e ch ara cter of th is spectroscop ic w ork fro m u n iv e rsity -b ased to in stitu tio n -b a se d . D itc h b u rn and M a rr w orked o u t d etails for th e g en eratio n of sy n ch ro tro n rad iatio n by b en d in g in a su p erco n d u ctin g m ag n et th e electro n beam from th e L IN A C th e n u n d e r co n stru ctio n at G lasgow and, w ith su p p o rt from S ir H a rrie M assey, F .R .S ., o b tain ed fu n d s to em b ark on w ork w ith th is light source. T h e en terp rise failed b u t M arr, C o dling and th e ir y o u n g er colleagues w ere able for som e years to m ake use of th e G lasgow sy n ch ro tro n itself, and later took th e w ork to th e S E R C estab lish m en t at D aresb u ry , w here it co n tin u es. C o dling now holds a personal p ro fessorship at R eading, and M a rr succeeded R. V. Jones as P ro fesso r and H ead of D e p a rtm e n t in th e U n iv ersity of A b erd een .
A m e m b er of staff w ho had been for som e years w ith C ro w th er, T . R ym er, w orked on electro n diffraction. H e, too, m oved to th e h u ts at th e W antage H all site and c o n tin u ed in th a t area of physics b o th th ere and su b seq u en tly at W h itek n ig h ts.
A m ost significant en larg em en t of th e d e p a rtm e n t's activity cam e th ro u g h th e a p p o in tm e n t of staff w ith experience in sem ico n d u cto rs, n otably H . H enisch , w ho left after ten years or so, and P. B anbury, w ho rem ained at R eading. By 1950 the subject was strongly enough rep resen ted to hold in R eading th e first In tern a tio n a l C onference on S em ico n d u cto r Physics, a tten d ed by leaders in th e field. H en isch was th e principal organizer, and B an b u ry had th e satisfaction of re p o rtin g to the d istin g u ish ed audience th a t he had fo u n d tra n sisto r action in th e sem iconducting m aterial lead su lp h id e. T h e w ork of ru n n in g th e conference b ro u g h t to g e th er th e w hole research staff of th e d e p a rtm e n t, and its success assured th e m th a t R eading, u n d e r its new P ro fesso r, was on the m ap.
T h e early 1950s saw th e p u b licatio n of an im p o rta n t p ap er of D itc h b u rn 's w ith B. J. G in sb o rg (46), th e first to d escribe a m e th o d of stabilizing an im age on th e retin a and to re p o rt th e p erce p tu al effects. Follow ing G in sb o rg w ere a n u m b e r of research stu d e n ts w hose nam es will be found as jo in t au th o rs in th e list of pu b licatio n s. L ate am ong th e m was J. A. F o ley -F ish er, w hose co llab o ratio n w ith D itc h b u rn co n tin u ed until his retirem e n t and afterw ard s, w hen th e w ork u n d e rw e n t several changes of location w ith in W h itek n ig h ts P ark an d was ev entually established in th e E n g in eerin g L ab o ra to ry . T h e p erce p tio n of colour d iscrim in atio n u n d e r stab ilizatio n of th e retin al im age was th e aspect of the w ork w hich was engaging D itc h b u rn at th e tim e of his d e a th : F oley-F ish er is co n tin u in g these studies.
A gain, the early 1950s saw th e b eg in n in g of one of th e activities o f th e d e p artm en t in w hich D itc h b u rn 's role was m o re o rg an izatio n al th a n scientific: th e w ork on d iam o n d s. In a later section H . B. D y er gives an account of the initiatives w hich resu lted in th e settin g u p o f this w ork at R eading, and describes how it developed. D itc h b u rn was closely involved until his retirem e n t and c o n tin u ed afterw ard s as co n su ltan t to th e d iam ond in d u stry .
T S hortly after the op en in g of th e J. J. T h o m so n L ab o rato ry , M itch ell was ap p o in ted P ro fesso r of th e P hysical P ro p erties of M aterials. E ven before th e m ove to W h itek n ig h ts he realized the im p o rtan ce of secu rin g , on th e site, an electro n accelerato r for irrad iatio n stu d ies. D itc h b u rn m ad e th e form al ap p licatio n for f u n d s : M itch ell took resp o n sib ility for a cq u irin g and co m m issio n in g the 2 M eV van de G ra a f accelerato r w hich was installed in W h itek n ig h ts in 1958. L ikew ise th e p ro v isio n of a h eliu m liquefier was necessary for irrad iatio n studies at low te m p e ra tu re s : M itch ell successfully u n d erto o k n eg o tiatio n s for this, and m ad e arran g em en ts also for access to th e sm all reacto r at A W R E , A ld erm asto n (o u tsid e th e secu rity fence), w h ereb y u n iv e rsity p erso n n el could su b ject m aterials to irrad iatio n by n e u tro n s. T h e provision of facilities for n e u tro n scatterin g , available to scien tists of all com plexions in th e U n ite d K in g d o m , was to be one of the m ajor p reo cc u p atio n s of M itch ell, in association w ith th e R esearch C ouncil, over th e next q u a rte r cen tu ry . M itch ell succeeded D itc h b u rn as H ead of D e p a rtm e n t in 1968 and o ccu p ied m any po sitio n s of resp o n sib ility in the U n iv ersity of R ead in g before bein g elected to the H ead sh ip of th e C la ren d o n L ab o ra to ry in 1978. H e becam e ch airm an of the Science and E n g in eerin g R esearch C ouncil in 1985 and was elected F .R .S . in 1986.
O th ers w ho in th e course of tim e w ere ap p o in ted to personal p ro fesso rsh ip s in th e D e p a rtm e n t w ere R. C. N ew m an , an ex p ert in sem ico n d u cto r physics, p articu la rly in th e p ro p erties of silicon, and D . C. D itc h b u rn w elcom ed ou tsid e contacts m ade in co n n ectio n w ith the research activities of the d ep artm en t, an d of these th ere is one w hich we m e n tio n in p articu lar, the link estab lish ed betw een R eading and the R esearch L ab o ra to ry of A E I at A ld erm asto n C o u rt, of w hich T . E. A llibone was D irecto r. P ro fesso r A llibone gives this account of the relatio n sh ip and of the frien d sh ip on w hich it was f o u n d e d : M y earliest m em ory of D itchburn was of the kind welcome he gave me on entering the Cavendish Laboratory in 1926, a welcome warm, encouraging and decisive, so different from the chilling welcome offered by Chadwick or the indeterm inate greeting from Cockcroft. M y research program m e had little in comm on with his but he was interested in what W alton and I were trying to do. Later, I joined forces with him in preparation for the Cam bridge Eclipse Expedition of 1927 [2] organized by ' C hubby ' S tra tto n ; D itchburn played a significant part-as an optics specialist. I was little m ore than a 'pair of h a n d s ' but I recollect that he organized our work extremely well, all of us worked the last 48 hours non-stop all for 'n o th in g '. Clearly he was a good candidate for the Fellow ship of T .C .D ., a 'job for life ' as he explained, as he could not be turned out from it. He invited me to lecture in his departm ent in T .C .D . after he had become the Professor and by then W alton had become the Fellow.
After the war I set up the Research L aboratory of the Associated Electrical Industries in A lderm aston C ourt and in the same year D itch b u rn was appointed to Reading and we renew ed our friendship. It had been my good fortune when in the M etropolitan-V ickers Electrical C om pany to register for a Ph.D . in the M etallurgical D epartm ent of Sheffield U niversity, spending some term s in Traflford Park, the rest in Sheffield, so I asked D itchburn if Reading would allow my laboratory to be considered a suitable place for Reading P h.D . students to spend tim e doing some, or even all their work; this collaboration had been very profitable to us in T rafford Park. He readily agreed and the first two registered in Reading U niversity in 1948, first as M .Phil. students, to be converted to P h.D . students after one year if their work had been satisfactory to D itch b u rn or one of his staff nom inated as supervisor. Each was expected to keep in touch w ith the Prof, and all greatly benefited by the collaboration, the frequent visits to college and visits from the staff to us. Between 1951 and 1963 over 20 graduate m em bers of my staff took the P h.D . in Reading and m any later becam e university professors; all were grateful for the opportunity he gave them , for the wise advice he gave in m atters scientific ranging from optics, friction, wear, lubrication, electron m icroscopy, nuclear, therm onuclear and reactor physics: in all subjects, a discussion with him was profitable.
D itc h b u rn was aw are, also, of th e im p o rtan ce of having stro n g technical su p p o rt w ith in th e d e p a rtm e n t and estab lish ed a system w hereby each research g ro u p was su p p o rte d by one or m o re exp erien ced te c h n ic ia n s : m ore th a n m ach in ists, for these m en fo rm ed a close relationship w ith th e ir academ ic co-w orkers, and filled m any roles besides th a t of la th e-o p erato rs and m etal-w o rk ers. O ften, th ey u n d erto o k negotiations w ith firm s for the su p p ly of elab o rate e q u ip m e n t and sub seq u en tly assum ed resp o n sib ility for its p ro p e r fu n ctio n in g .
A t an early stage D itc h b u rn vigorously and successfully p ressed th e view th a t w orkshop facilities, at a level of exp ertise g reater th a n co u ld be su p p o rted in the separate lab o rato ries, sh o u ld be available to all d ep artm en ts of th e U n iv e rsity : a U n iv ersity w orkshop. T h is was to be financed piecem eal-each d e p a rtm e n t sh o u ld pay, fro m its co n tracts, for the w ork com m issioned. T h e w orkshop was set up in th e D e p a rtm e n t of A pplied Physical Sciences (of w hich m o re below ) and lasted till D itc h b u rn 's retirem en t, b u t collapsed sh o rtly afterw ard s th ro u g h the inability of certain key p erso n n el to ap p o rtio n the costs realistically.
D itc h b u rn played a leading role in the estab lish m en t of th e D e p a rtm e n t of A pplied Physical Sciences ( [4] , p. 228). In one sense the atm o sp h ere was fa v o u ra b le : the R o b b in s R ep o rt calling for expansion in th e u n iv ersities had b een p u b lish e d in 1963, an d S ir E ric A shby, in his p resid en tial address to th e B ritish A ssociation in th a t year, h ad u n d e rlin e d th e im p o rtan ce of creatin g new degree courses in physical sciences w ith th e re q u ire m e n ts of in d u stry in m in d . B ut th e re w ere obstacles to o v erco m e: th e le ss-th a n -e n th u sia stic a ttitu d e of th e V ice-C h an cello r J. F. W o lfen d en (later L o rd W o lfen d en ) was one. N ev erth eless th e pro p o sals stro n g ly ad vocated by D itc h b u rn w ere in d u e co u rse im p le m e n te d : w ork began on th e new d e p a rtm e n t in 1965 and it was co m p leted in 196 7 /8 . H e was ch airm an of th e d e p a rtm e n t d u rin g th e year 1965/6. A ch air in cy b ern etics was estab lish ed , and to it in 1966 was ap p o in ted P. B. F ellg ett (now F .R .S .).
T h e re w ere to have b een chairs also in ap p lied electricity and app lied m a th em atics, b u t at first one single a p p o in tm e n t was m ad e: P ro fesso r D u n n , P rofessor of E n g in eerin g Science, also in 1966. P ro fesso r H . H . H o p k in s (later F .R .S .) jo in e d th e d e p a rtm e n t in 1967 as P ro fesso r of A p p lied O ptics (b u t tra n sfe rre d to P hysics in 1972). In 1967 also P ro fesso r J. E. G o rd o n was a p p o in ted to th e ch air of m aterials te c h nology, th e th ird of th e chairs originally co n tem p lated , b u t w ith a d ifferent em phasis of su b ject.
A P S as a single d e p a rtm e n t p ro v ed to be u n stab le and, eventually, H o p k in s and his research g ro u p having m oved away, sep arated into a D e p a rtm e n t of E n g in eerin g Science (to w hich D itc h b u rn 's w ork on eye m o v em en ts was u ltim ately tran sferred ) and a D e p a rtm e n t o f E lectro n ics (u n d e r P rofessor E. A. F au lk n e r w hom D itc h b u rn had originally a p p o in ted to th e staff of th e P hysics D ep a rtm e n t) and C y b ern etics. It is a sign of th e tim es th a t th ese ap p lied sciences collectively have been m ore successful in a ttra c tin g stu d en ts to th e U n iv ersity th an has th e basic science, physics.
T h ese, th en , w ere th e d ev elo p m en ts th a t D itc h b u rn p ro m o ted w ith in th e U n iv ersity . B ut he also fo u n d tim e for w ork o u tsid e it. H e co n trib u te d to th e g ro w th of physics, and p articu larly optics, in th e U .K . and in tern atio n ally . W e have m e n tio n ed his p articip a tio n in th e activities of th e P hysical Society and th e In stitu te of P hysics, and th e ir p u b lications. F u rth e rm o re , he was closely associated w ith th e jo u rn a l Optica , being secretary of th e B oard of C o n tro l from its in cep tio n in 1954. A t first th e jo u rn a l was p rin te d and p u b lish ed in P aris, b u t it soon ran into difficulties, w h ereu p o n D itc h b u rn w ent to P aris (at his ow n expense) and nego tiated its tran sfer in 1959 to th e firm of T ay lo r and F rancis. It is due to th e sole efforts of R o b ert D itc h b u rn th a t we still have this im p o rta n t jo u rn al. H e rem ain ed a m e m b er of th e E d ito rial B oard u n til 1981. P u b licatio n in recent years has been jo in tly in th e h an d s of T ay lo r and F ran cis and the In stitu te of P hysics; it is now called Journal of Modern Optics.
H e m ade several scientific visits to th e U .S .A ., of w hich p erh ap s the m ost im p o rtan t was to R o ch ester in 1964, su p p o rted by a Fellow ship from the N ational Science F o u n d atio n . It was h ere th a t he d id a b o u t tw o th ird s of th e w ork on his book on eye m o v em en ts, in ad d itio n to lectu rin g on lasers and optics, and co n d u ctin g a tw o -d ay sy m p o siu m on th e visual function of eye m ovem ents. H e visited th e U n iv ersity of th e W est In d ies, living for th ree m o n th s in Jam aica u n d e r an 'a i d ' p ro g ram m e. H e visited S o u th A frica in 1976 (in co n n ectio n w ith th e d iam o n d in v estigations) and several E u ro p ean co u n tries at various tim es.
H e was invited to give th e F lem in g M em o rial L ec tu re of th e T .V . Society in 1966, b u t was un ab le to accept ow ing to an o b ligation overseas.
F o r a period in th e early 1950s he was a R egional Scientific A d v iser to the H om e Office, for Civil D efen ce: clearly, th e cen tral issues m u st have been the use of n u clear w eapons an d p ro tec tio n from th e ir effects. D itc h b u rn resigned from his po sitio n as adviser in M ay 1955 because he felt th at, holding th a t po sitio n , he was in h ib ite d fro m freely m aking know n his ow n views, m o re especially w hen these w ere co n tra ry to th e official policy. M oreo v er, he felt it a positive d u ty to in fo rm people of his views, p articu larly people in a po sitio n to influence action. H e rem ain ed firm in his decision to resign d esp ite p ressu re from H . W . T h o m p so n (later S ir H arold, F o reig n S ecretary of th e Royal Society) to co n tin u e in office.
A gainst this b ack g ro u n d we can view his m e m b ersh ip of, and active p articip atio n in, th e P ugw ash m o v em en t, w hich he jo in ed in 1967. A n account of these activities is given later.
T o conclude this section on the life and w ork o f R o b ert D itc h b u rn in R eading, we p resen t a view of him as seen by his co lleag u e s: w h at kind of m an was he ?
H e was reserved, difficult to get to know , n o t readily given to displaying affection, yet kindly, and having deep so licitude and consideration for those w hose careers w ere in his h a n d s: his u n d e r graduates, his research stu d en ts, those w hom he h ad a p p o in ted to staff positions. M any have w ritten to express th e ir ap p reciatio n of th e sym pathy he show ed th e m and th e g uidance he gave th e m at critical tim es. A nd, p articu larly , m em b ers of staff have expressed ap p reciatio n of th e freedom he gave th e m in carry in g o u t th e ir w o rk : once the general lines of research had been decided they w ere left to get on w ith it. D itc h b u rn kept h im self in fo rm ed ab o u t w hat they w ere doing and su p p o rted th em by show ing confidence in th e ir ability to carry it forw ard in th e ir ow n way.
H e was H ead of D e p a rtm e n t u n til he r e tir e d : th a t was his p rid e an d his responsibility, his satisfaction and his b u rd en . It te n d ed to d istan ce him from his colleagues, b u t w hen he h ad laid dow n th e b u rd e n he becam e m ore approachable and those w ho had know n him for m any years as H ead now began to see the m an w hom the screen of office had sep arated from them .
In co n tro v ersy he was stro n g -m in d e d , and forceful in a rg u m e n t; he p u rsu e d his aim s relentlessly, even ru th lessly , yet w ith u tte r in teg rity in ev ery th in g he said an d did. H e h ad a very keen sense of ju stice, a sense w hich o th ers could n o t fail to perceive, even to call u p o n w hen difficult decisions n eeded to be taken. H is political affiliation was know n to be L a b o u r, b u t he d id n o t take p a rt in d ay -to -d a y politics. R ath er, he d evoted th e energies he could spare fro m physics to social and in tern atio n al con cern s p ain ted on a b ro ad er canvas. 'W hile loving m y c o u n try ', he w rote, ' I believe th a t rap id p ro g ress to w ard s W o rld G o v e rn m e n t is th e only hope for th e fu tu re of m a n k in d '.
R etirem ent, 1 9 6 8 -8 7 H e m oved to G o rin g w h en he retired , and in 1986 to O xford. H is p rin cip al activities w ere th e co n tin u atio n of th e w ork on eye m o v em en ts and a fu rth e rin g of his association w ith th e d iam o n d in d u stry , b u t this was th e p erio d w hen he also stre n g th e n e d his a ttach m en t to the P ugw ash m ovem ent. H e revised and u p d a te d his book on light to p ro d u ce th e th ird ed itio n in 1976, and he em b ark ed , w ith O. S. H eavens, on a new book on light w hich still aw aits com p letio n . H e w rote a n u m b e r of articles for books and encyclopaedias (108-122) and he c o n trib u te d a c h ap ter of rem iniscences to M rs W illiam so n 's book [1] . H e w rote a p ap er (97) for Notes and Records of the R oyal Society assessing th e evidence co n cern in g th e n a tu re of N e w to n 's illness of 1692-3.
A special d istin ctio n cam e to h im in 1983: th e aw ard, by th e O ptical S ociety of A m erica, of th e C. E. K . M ees M edal. T h e aw ard 'recognises research in optics th a t tran scen d s d iscip lin ary and national b o u n d a rie s '. B ut surely his greatest p leasu re and satisfaction m u st have been to be p resen t, w ith D oreen , at th e celebrations held in W h itek n ig h ts on 17 M ay 1985, th e 25th A n n iv ersary of th e o p en in g of th e J. J. T h o m so n Physical L ab o ra to ry , w hen S ir N evill M o tt, w ho had been p resen t at th e opening, gave th e R o b ert D itc h b u rn L ec tu re on develo p m en ts in solid state physics in th e last 50 years.
R esearch

Photoionization of gases and vapours
(I am grateful to P ro fesso r M . J. Seaton for his assistance w ith this section.)
By his early studies of co n tin u a in th e ab so rp tio n spectra of alkali-m etal vapours, D itc h b u rn was one of the pioneers of vacuum u ltraviolet spectroscopy. H e m ade c o n trib u tio n s to general in stru m en tatio n in th a t difficult region (63), b u t m ore p articu larly devised m eth o d s w hereby vapours m ay be confined by an in e rt gas to a lim ited region, so th a t th e optical p ath th ro u g h th e v ap o u r is well defined (47) . N o t th e least difficult p ro b lem in ab so rp tio n sp ectro sco p y is th e sep aratio n o f th e m olecular from th e atom ic co n trib u tio n , and D itc h b u rn 's w ork co n cern s itself p articu larly w ith this. In the p erio d after W o rld W ar II u n til ab o u t the m id 1960s, very few people w ere w orking in th a t sp ectral region. D itc h b u rn , w ith his y o u n g er colleagues, was one of those w ho k ep t th e subject alive and the tech n iq u es u n d e r c o n tin u o u s im p ro v em en t.
H is first results, for p o tassiu m (3), w ere u n ex p ected an d im p o rta n t. It was believed at th e tim e th a t th e alkalis w ould surely be sufficiently sim ple to follow the h y d ro g en ic m odel, for w hich th e a b so rp tio n in th e c o n tin u u m was p red ic ted to fall fro m its value at the series lim it (the th resh o ld for p h o to io n izatio n ) acco rd in g to th e inverse cu b e o f th e frequency. D itc h b u rn show ed th a t th is d id n o t h ap p en . T h e cross section for ab so rp tio n at first fell away, b u t th en passed th ro u g h a m in im u m and increased, and th en th ro u g h a secondary m ax im u m . T h e se findings w ere confirm ed by o th e r w orkers and stim u lated m u ch th eo retical w ork. T h e m in im u m in the co n tin u u m ab so rp tio n tu rn e d o u t to be a co n seq u en ce of the d ep artu res from C o u lo m b in th e p o ten tial in w hich th e valence electron m oves. B ut th e m in im u m sh o u ld be exactly zero. D itc h b u rn , u n d e r p ressu re, m ain tain ed th a t this was n o t so: his ex p erim en tal findings now inclu d ed caesium and so d iu m (18, 19, 47) . T h e n o n -zero m in im u m was given a th eo retical in te rp re ta tio n by S eaton [5] , w ho show ed decisively th a t it was a ttrib u ta b le to s p in -o rb it in teractio n .
A feature for w hich D itc h b u rn 's findings are n o t so clearcu t is w h eth er th ere is a d isco n tin u ity in th e ab so rp tio n on eith er side of th e th resh o ld . O n the low -frequen cy side th e h ig h er m em b ers of series of sp ectral lines blend into a q u a si-c o n tin u u m . O n th e h ig h -freq u e n cy side th e ab so rp tio n is a tru ly co n tin u o u s fu n ctio n of freq u en cy . T o d eterm in e ex p erim en tally w h eth er th ere is a d isco n tin u ity across th e th resh o ld is d iffic u lt: D itc h b u rn and his colleagues give the im p ressio n th a t they believed a d isco n tin u ity existed (47, especially page 98), th o u g h fro m th e sta n d p o in t of th eo ry it is in c o n tro v ertib le th a t th e re can be no d isco n tin u ity .
D itc h b u rn also rem ark ed on th e effect of foreign gas (p articu larly helium , used to p rev en t diffusion of th e vap o u r) on th e c o n tin u u m absorption. A gain, this was a difficult p ro b lem to resolve ex p erim en tally , and D itc h b u rn 's findings are n o t clearcut. In ad d itio n to p ro b lem s arising from the foreign gas delib erately in tro d u ced are those co n n ected w ith th e presence of m olecules, and th e need to vary th e v ap o u r p ressu re so as to separate the m olecular from th e atom ic co n trib u tio n to ab so rp tio n . N ow adays these p ro b lem s are resolved by the so p h isticated analysis of the p ro d u cts of laser irrad iatio n of m ix tu res of gases and vapours.
D itc h b u rn 's studies of p h o to io n izatio n ex ten d ed b ey o n d th e alkalis into alkaline earth m etals (M g) and m olecular gases ( 0 2, C H 4), especially gases form ing co n stitu en ts of th e atm o sp h ere (64). F o r these la tter stu d ies he was m o tiv ated by th e need to p ro v id e in fo rm atio n as a basis for w orking o u t th e balance o f rad iatio n an d th e fo rm atio n of ionized layers in th e te rre stria l atm o sp h ere (77, 110, 111) . H e was also aw are of th e need for such in fo rm atio n in solar and stellar physics, an d in th e in te rp re ta tio n of m e asu re m en ts on h ig h -te m p e ra tu re plasm as.
Eye movements and visual perception
(F o r this section I am g ratefu l to P ro fesso r C olin B lakem ore (assisted by P ro fesso r H . B. B arlow , F .R .S .), for an appraisal of D itc h b u rn 's w ork, and to D r F o le y -F ish e r for general in fo rm atio n , p articu la rly a b o u t his recen t w ork.)
As a re su lt of o b serv atio n s m ade d u rin g his p erio d at th e A d m iralty R esearch E sta b lish m e n t, D itc h b u rn was led to in v estig ate th e effect of sm all eye m o v em en ts in visual p ercep tio n . T h e se m o v em en ts rem ain ed even w hen good su b jects believed th a t th ey w ere fixating accurately on a w ell-defined targ et. Eye m o v em en ts cause th e retin al im age to m ove to and fro in an irreg u lar way across th e m osaic of retin al recep to rs.
A n optical system was devised th a t allow ed th e m o v em en ts of th e eye to co n tro l m o v em en ts of a targ et, so th a t its im age rem ain ed fixed on the retin a d esp ite ro tatio n of th e eye. T h is was th e system devised by D itc h b u rn & G in sb o rg (46, 49) . A beam of lig h t is reflected from a m irro r fixed to a co n tact lens placed on th e eye. W h en th e eye tu rn s th ro u g h an angle 6 th e reflected b eam tu rn s th ro u g h 26 and th e p rim a ry im age of a fixed ta rg e t m oves co rresp o n d in g ly . T h is is view ed th ro u g h m irro rs fo rm in g a secondary im age at tw ice th e distance, so th a t th e an g u lar d isp lacem en t of th is secondary im age is 6. T h e targ et view ed by th e eye th erefo re m oves w ith th e eye and th e retin al im age rem ain s fixed.
It was fo u n d th a t w hen this a p p ara tu s was well ad ju sted th e targ et d isap p eared in a few seconds. It was afterw ard s seen in te rm itte n tly and w ith a hazy appearan ce like an after-im ag e. In ex trem e co n d itio n s th e w hole field w ent black. T h e se o b serv atio n s show ed th a t m o v em en ts of th e retin al im age are essential for n o rm al visual p ercep tio n .
D itc h b u rn was co n cern ed to o p tim ize th e te ch n iq u e and w ent on to develop th ree im p ro v ed v ersio n s; th e optical lever system , w ith F e n d e r (55); th e telescopic system , w ith C low es (70); and a sim plified telescopic system (80). H e was also, w ith P ritc h a rd , th e first to in tro d u ce a m eth o d for b in o cu lar stabilization (72).
M eth o d s for stabilizing im ages w ere developed in d ep en d en tly , at ab o u t th e sam e tim e, by L. A. Riggs and co -w orkers in th e U n ite d States and, from 1954, by L . Y arb u s in th e Soviet U n io n . T h e re follow ed a very active period of in v estigation of the p ercep tu al consequences of stabilization. A co n tro v ersy developed over w h eth er the in te rm itte n t and partial reappearance of th e im age m ig h t n o t be due to its incom plete stabilization arising, for exam ple, from partial slippage of th e co ntact lens In later years D itc h b u rn , now co llab o ratin g w ith F o ley -F ish er, co n cen trated on the loss of co lo u r d iscrim in atio n follow ing stab ilizatio n of th e im age (94, 100, 102, 103, 105, 106) ; his final w ork (106) was concerned w ith the resto ratio n of p erce p tio n of hue achieved by im p o sin g controlled m ovem en ts on an o therw ise stabilized retinal im age.
A lthough D itc h b u rn 's m o st original c o n trib u tio n to physiological optics was u n d o u b te d ly his w ork on stabilized im ages, his quantitative observations (83, 116, 122) on h u m a n eye m o v em en ts w ere im p o rtan t, p articu larly those associated w ith fixation (see th e index in Eye movements and visual perception). H is p rofession as a ph y sicist gave h im a stro n g q u an titativ e appro ach , and he was one of th e first to em ploy c o m p u te rbased analyses of records. T h e re can be little q u estio n th a t th e co n trib u tio n of R eading U n iv ersity to th e general body of d iam o n d physics is the m ost im p o rta n t c o n trib u tio n by a single in stitu te to this subject, and th a t D itc h b u rn was responsible b o th as a scientist and an ad m in istra to r for en su rin g th a t th e p ro g ram m es and projects did not, as so often h ap p en s, w ith er on th e vine, b u t instead p ro sp ered and m u ltip lied .
D itc h b u rn had one fu rth e r little-k n o w n co n nection w ith the physics of diam ond. G eneral E lectric's success in sy n thesizing diam o n d , w hich they an n o u n ced in 1955, was reg ard ed by th e U .S . G o v ern m en t as strategically so im p o rtan t th a t it was em b arg o ed u n d e r th e laws th a t th e n go v ern ed nuclear science, and so no details o f th e process w ere revealed. D e B eers, in haste, assem bled a g ro u p in Jo h a n n e sb u rg to a tte m p t to em u late the G .E . achievem en t; D itc h b u rn and E. W . J. M itch ell acted in a co n sultative capacity to th e ir team . N o t only was th e ir scientific in p u t of value to the project b u t D itc h b u rn 's energy, and influence w ith D e B eers m anagem ent, did a g reat deal to sort o u t th e kin d of p ro b lem s th a t inevitably arose th ro u g h th e a d m in istratio n o f a research p ro ject by a com pany at th a t stage u n fam iliar w ith lab o rato ries an d th e ir w ay of functioning. In 1958-59, D itc h b u rn was able to reco m m en d an ad m in istrativ e s tru c tu re w hich d id m u c h to en su re th a t th e p ro ject was technically successful. It is now a m a tte r of reco rd th a t th is success has led to a m ajor sy n th etic d iam o n d in d u stry , w ith factories in S o u th A frica, Irelan d and S w eden. As an aside, of th e th ree senior m em b ers o f th e actual w orking team , one was th e scien tist w ho u n d e r D itc h b u rn started the R eading project, and a n o th er was th e th ird P h .D . g rad u ate w h ich this project p ro d u ced .
D itc h b u rn rem ain ed co n su ltan t to th e d iam o n d in d u stry after his retirem e n t, giving a g reat deal of tim e to d iam o n d technology.
P u g w a s h (P rofessor J. R o tb lat has k indly c o n trib u te d in fo rm atio n on w hich th e follow ing parag rap h s are based.) ' B ritish P ugw ash ' is an in fo rm al association o f scientists and scholars concerned ab o u t th e th re a t of n u clear w ar and related in tern atio n al problem s. P ugw ash C onferences on Science and W o rld A ffairs o rig in ated in 1957 from an in itiativ e by B ertra n d R ussell an d A lb ert E in stein . In tern a tio n a l and n atio n al conferences and w ork sh o p s are arran g ed periodically, open m eetin g s are held, a q u a rte rly n ew sletter is p u b lish e d .
D itc h b u rn 's first atten d an ce, in 1967, was at a C o n feren ce in R o n n eb y , S w eden; the next occasion was in O x fo rd in 1972, and th e n ex t (his last in tern atio n al conference) in M u n ic h in 1977. T o th is la tter he c o n trib u te d a p ap er en titled 'F acto rs w hich d eterm in e th e level of a rm a m e n ts ' (92). H e was very m u ch involved in th e o rg an izatio n of tw o in tern atio n al sym posia held in L o n d o n : on 'N ew w eapons system s an d criteria for evaluating th e ir d a n g e rs ' in 1980 and on ' S trateg ic defen ces: te c h nological aspects; political and m ilitary im p lic a tio n s ' in 1985.
H e was a very keen m e m b er of th e m o v e m e n t: his activities in th e U .K . included the organization of p u b lic m eetin g s, giving p u b licity to th e m ovem ent, and attem p tin g to recru it new m em b ers (101). O n th a t last W ednesday m orn in g , d esp ite feeling unw ell, he d ecid ed nev erth eless to atten d the m eetin g w here he collapsed and died.
A c k n o w l e d g e m e n t s I am gratefu l for in fo rm atio n received fro m : th e A rch iv ist, U n iv ersity of L iv erp o o l (A. R. A llan ); T h e K eep er of M S S , C am b rid g e U n iv ersity L ib ra ry (A. E. B. O w e n ); th e E x ecu tiv e S ecretary , th e R oyal Irish A cadem y (J. J e n n in g s ); th e P erso n n el O fficer, th e A d m iralty (J. S. B eau m o n t); th e A rch iv ist, U n iv ersity of R eading (M . B o tt) ; the E x ecu tive S ecretary, th e In s titu te of P hysics (L . C o h en ); th e E d ito r, The O xford companion to the mind (P. J. C o o te); also I th a n k P ro fesso r J. C. H o lt an d th e U n iv ersity of R ead in g P ress for p erm issio n to q u o te freely fro m The University of R e a d i n g : the first fifty years an d W illiam son and M . W are of th e In s titu te of P hysics for m aking available before p u b licatio n m aterial from The making of physicists.
R o b e rt D itc h b u rn 's frien d s and colleagues have, in various ways, c o n trib u te d to th is m em o ir. In p artic u la r I th a n k P ro fesso r T . E. A llibone, D r B. B erm an, P ro fesso r B. Bleaney, D r C. D . C lark, P ro fesso r K . C odling, P ro fesso r T . E vans, P ro fesso r P. B. F ellg ett, S ir C harles F ran k , M r R. J. G ossage, D r A. H . G regg, P ro fesso r O. S. H eavens, P rofesso r D . W . O. H ed d le, P ro fesso r H . H . H o p k in s, D r A. K elly, P rofessor A. R. L an g , P ro fesso r G . V. M arr, P ro fesso r C. W . M cC o m b ie, P rofesso r I. M . M ills, P ro fesso r E. W . J. M itch ell, S ir H a rry P itt, M iss J. P o w er-S teele, D r T . R ym er, D r S. R y m er ( M aine), P rofessor S. D . S m ith , P ro fesso r E. T . S. W alto n , P ro fesso r W . D . W rig h t and P ro fesso r C. G . W ynne.
I am p articu la rly in d e b te d to P ro fesso r M . L . S eaton, P ro fesso r C. B lakem ore, D r J. A. F o ley -F ish er, D r H . B. D y er and P ro fesso r J. R o tb lat for th e su b stan tial c o n trib u tio n s acknow ledged in th e text. F inally, I th a n k M rs D itc h b u rn for h er g en ero u s help, an d h er d au g h ter B arb ara for p ro v id in g a copy of th e D itc h b u rn fam ily tree.
T h e p h o to g rap h was taken in 1962 by W alter B ird. 
